
MONTHLY W E A T m R  REVIEW JANUABY 1940 4 
Serials METEOROLOGY IN RELATION TO STREAM FLOW 

Det Norske Meteorologiske Institutt. Goefysiske Publikasjoner. 

Det Norske Videnskaps-Akademi. Astrophysica Norvegica. 

Deutsche Seewarte. Aus dem Archiv der Deutschen Seewarte. 

Deutsches Reich. Reichsamt fur Wetterdienst. Wissenschaft- 

Great Britain. Meteorological office. Geophysical memoirs. Lon- 

India meteorological department. Scientific notes. Delhi. 1926-. 

Massachusetts institute of technology. Papers in physical oceaii- 

Memoirs of the Royal meteorological society. London. 1926-1939. 
Sweden. Statens meteorologisk-hydrografiska anstalt. Meddel- 

Veroffentlichungen des Geophysikalischen instituts der UniverRitat 

Veroffentlichungen des Meteorologischen instituts der Universitiit 

Oslo. 192b.  

0610. 1935-. 

Hamburg. 187%. 

liche Abhandlungen. Berlin. 1935-. 

don. 1911-. Professional notes. London. 191%. 

Memoirs. Delhi. 1876--. 

ography and meteorology. Boston. 1930-. 

anden. Stockholm. 192s.  

Leipzig. 1913-. 

Berlin. 1936-. 

Works recommended jor Weather bureau river district centcrs 

Hazen, A. Flood flows. New York. 1930. 
Hoiik, I. E. 

Keulegan, G. H. Laws of turbuhit flow in open channels. 
Vol. 21. 

Mead, D. W. Hydrology. New York. 1919. 
Meyer, A.  F. Elements of hydrology. New York. 1917. 
Miami conservancy District. Storm rainfall of eastern United 

Newell, F. H. Water resources, present and future uses. New 

Rouse. Hunter. Fluid mechanics for hydraulic engineers. New 

Schaffernak, F. Hydrographie. Vienna. 1935. 
Thomas, H. A. The hydraulics of flood inovements in rivers. 

Tolman, C. F. Ground Water. New York. 1937. 
Transactions of the American Geophysical Union, Washington. 

Rainfall and run-off in the Miami Valley. Dayton. 

Jour- 
1938. 

1921. 

nal of research of National bureau of standards. 

States. 2d ed. Dayton. 1936. 

Haven. 1020. 

York. 1938. 

Pittsburgh. 1937. 

1933-. 

RAINFALL MAPS OF CUBA 
By THOMA6 w. CHAMBERLIN 

[State Teachers College, Johnson City, Tenn., May 18381 

A set of monthly rainfall maps of the island of Cuba, 
based on the records a of 19 stations, was published in 
May 1928. Since that time additional data3 have been 
recorded warranting a new set of maps, which, although 
similar in the major trends of the isohyets, show more 
local detail than ha.s been possible previously. Of the 
171 stations used in this study, 47 had from 4- to 6-year 
records, 79 from 7- to 11-year records, 27 from 12- to 20- 
year records, and 18 had froni 21- to 67-year records. 
These included two stations on the Isle of Pines. The 
unre1ia.bilit.y of short-term rainfall records is fully realized, 
but in all cases the longest record has been used in deter- 
mining the final placement of t,he isohyets. 

Cubs, about the size of Pennsj-lvania, has a.n area of 
44,000 squs.re miles. It is two and one half time as long 
as Pennsylvania and attains its niasimum width of slightly 
over 80 miles in central Oriente Province. In  contra.st 
to  most other islands of the West. Indies, Cuba is essen- 
tially lowland, being distinctly mount.ainous or hilly in 
less than one-fourth its area. The construction of iso- 
hyets in these small, but relatively remote, areas must of 
necessity be theoretical, clue to the paucity of stations in 
the sparsely inhabited uplands. 

Cuba is under the influence of the trade winds through- 
out tfhe year. In  general, the wind prevails from tlw 
northeast from October to April and from the south and 
southeast during the summer montDlis. The shift. to the 
southeast in April is due to the genera.1 c.ontinenta1 heat- 
ing and lowering of pressure to the west and northwest of 
Cuba causing the trades to be drawn toward the Nort’li 
America.n contine.nt in summer. 

Pena Blanca, number 3 on the key map of Cuba, in 
Pinar del Rio Province, with a 5-year record, has the 
island’s maximum annual ra.infal1 of 79 inches. Union de 

1 Fcscue. Edwfn J. “Rainfall Maps of Cuba ” Mo. WEA. REV 56:370-173 May 1928. 
Fsssig, Oliver L., Rainfall and Temperat& of Cuba, Wash&gton D. d.: l’ropical 

Plant Research Foundation, Bulletin No. 1, 192.5. 
a From 1921-33 the Cuba Sugar Cluh kept records of more than 1 OOOrain gages scattered 

over the sugar-producing lands of Cuba Mr. Charles Thrall foimerly a director of the 
now disbanded Sugar Club furnished the author with data publisheci by the club during 
that period. These statistics, together with tho= published by W. W. Reed, Dr. 0. L. 
Fassl?, the United States Weather Bureau in its Climatological Data. Wcst Indica and 
CbrfMean Smicc,  and data furnished by the United States ouantanamo Naval Station, 
form the bases for the construction of the maps acoompanyinp this study. 

Reyes, number 4 in Mntanzas Province, with a 21-year 
record, ranks second with a 70-inch average. 

The United States Naval Station at  Guantana.mo Bay, 
number 36 in Oricnte Province, with a 10-year record, 
has the island’s minimum annual average, slightly over 
28 inches. The plains of the Gunntanamo Bay area and 
the coast east of them are described by Bennett’ and 
Le.on as the driest parts of the island. 

The rainfall regime over most of Cuba has May-June 
and September-October double summer maxima. The 
only esception to this is the northeastern part of t,he island 
which experiences May-June and November maxima. 
Unlike the other portions of Cuba, this section receives 
its greatest rainfall in the months from October through 
February. The average annual rainfall of all stations 
on the island is 52.5 inches. In general the interior of 
the island receives more rainfall than the coastal areas. 

From 50 t.o 75 percent of the area of Cuba receives less 
than 1 inch of rainfall in December and February; sec- 
tions receiving more rain during trhese months are the 
niountains and north coast, since t’lie trades are from the 
northeast a t  t.his time. In  January there is a slight in- 
crease throughout the isla.nd. As the trades shift to the 
emt and southeast in May, the south coast receives more 
min. Thundershowers are most prcvalent over the island 
from May to November, especially in the interior; during 
these months, the northeast coast receives less than the 
rr.st of t8he island. 

The secondary rainfall minimum in July and August 
is associated with higher bnromet,i-ic pressure. In Sep- 
tember and October the maximum is brought about by 
lower ressure, by occasional hurricanes, and, according 

in the depth of the trade winds which bring about a 
conflict with the so-called antitmtles.” The increased 
rainfall due to orographic precipitation in the mountains 
and major hill areas shows up on most of the monthly 
maps. 

to the P ate Dr. 0. L. Fassig, by temporary “rapid increases 

4 Bennett. Hueh H. an& Robert V. Allison, The Soils of Cuba, Washington, D. C.: 
ndation. 19,?$. 
!uraliuts Quideto the Americas. Section on Cuba by Brother 

lkins Co.. 1926. 
ids of the Esstprn Caribbean” Transactions of the 

el Meeting, 1938. 
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